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I n t r o d u c t i o n  

During t h e  p e r i o d  covered by t h i s  r e p o r t  s e v e r a l  

a s p e c t s  of t h e  r e s e a r c h  have been c a r r i e d  f o r t h ,  (1) 

i n i t i a l  measurements and i n t e r p r e t a t i o n  of t h e  homo- 

g e n e i t y  of T h a i l a n d  tek t i tes  have been accomplished; 

(2)  measurements on t h e  s e l f - d i f f u s i o n  of S i  4+ , S r  2+ , 
and K + have been n e a r l y  completed i n  t h e  system K20 - 

SrO - Si02; (3)  a paper  r e l a t i n g  t o  multicomponent 

d i f f u s i o n  i n  s i l i c a t e s  has been r e v i s e d  and accepted 

f o r  p u b l i c a t i o n ;  ( 4 )  a b r i e f  paper  has  been prepared 

f o r  p r e s e n t a t i o n  a t  t h e  Conference on P4ass Transpor t  

' sponsored by N.B.S.' and A.R.P.A. A copy of t h e  paper  

mentioned i n  i t e m  #3 i s  a t t a c h e d ,  and a paper w i l l  . 
s h o r t l y  be p u t  i n  form f o r  p u b l i c a t i o n  conveying itern 

# 4 .  Thus, t h i s  r e p o r t  w i l l  p r i m a r i l y  d i s c u s s  i t e m s  

#1 and # 2 .  

. 
These w i l l  be t r e a t e d  s e p a r a t e l y .  
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1. Homogeneity of T e k t i t e s  

' Sample P repa ra t ion  

(a) Glass  M e l t s  

Using 'oxides  and carbonates  s e v e r a l  ba tches  w e r e  

c a l c u l a t e d  t o  make g l a s s e s  i n  t h e  v i c i n i t y  of t h e  

fol lowing composition: ( i n  weight  p e r  c e n t )  

S i 0 2  7 2  

A1203 1 3  

Fe304 5.8  

CaO 1 . 9  

N a 2 0  1 . 5  

2 .3  

TiOZ 0.7 

K2° 

MnO 0.1 

F i r s t  mel t ing  a t t e m p t s  were made i n  platinum 

c r u c i b l e s  a t  15OOOC. ' W h i l e  g l a s s e s  w e r e  ob ta ined ,  they 

w e r e  too v iscous  t o  pour and adhered so  s t r o n g l y  t o  t h e  

c r u c i b l e  t h a t  a l k a l i  carbonate  f u s i o n s  w e r e  r equ i r ed  t o  

remove g l a s s  from c r u c i b l e .  A n  a l t e r n a t i v e  technique  

of mel t ing  i n  s i l i c a  c r u c i b l e s  proved s a t i s f a c t o r y .  

Although pouring and s t i r r i n g  were s t i l l  impossible  

due t o  t h e  high v i s c o s i t y  of t h e  m e l t ,  t h e  c r u c i b l e s  a r e  

r e l a t i v e l y  inexpensive and expendable. M e l t s  made a t  

15OOOC f o r  30 hours proved t o  appear  homogeneous ( t h e  

b lack  c o l o r  makes homogeneity obse rva t ion  much less c r i t i c a l  

. .  
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t han  it i s  f o r  t r anspa ren t  g l a s s ) .  

The main l i m i t a t i o n  of t h i s  mel t ing  p r a c t i c e  was 

t h e  f a i r i y  high seediness  (bubbles about  0 . 5  mm i n  

diameter) of t h e  g l a s s .  This  i s ,  no doubt,  r e l a t e d  t o  

t h e  extremely high v i s c o s i t y  of t h e  m e l t .  However, 

perhaps f o r  t h e  same reason,  s o l u t i o n  of t h e  s i l i c a  re- 

f r a c t o r y  w a s  undetec tab le .  

The g l a s s e s  a r e  s u f f i c i e n t l y  f r e e  from bubbles t o  

permit e l e c t r o n  probe a n a l y s i s ,  b u t  it w a s  deemed 

i n a d v i s a b l e  t o  perform d i f f u s i o n  measurements using 

t h e s e  g l a s s e s .  

This g l a s s  p l u s  a Thailand T e k t i t e  ( # 2 1 7 2 )  and a 
* 

s y n t h e t i c  glass t e k t i t e  were s e c t i o n e d  and pol i shed  f o r  

homogeneity s tudy  w i t h  the  e l e c t r o n  probe. The t e k t i t e  

had roughly speaking c y l i n d r i c a l  symmetry about  i t s  long 

a x i s  and, of course ,  c r u c i b l e  m e l t s  a l so  had c v l i n d r i c a l  

symmetry. A numbering convention w a s  thus adoptkd which 

has  odd numbers r e f e r r i n g  t o  s e c t i o n s  normal t o  "cy l in -  

d r i c a l "  a x i s  and even numbers r e se rved  f o r  s e c t i o n s  

con ta in ing  c y l i n d r i c a l  a x i s .  

The samples were coated w i t h  an approximately 

200A t h i c k  coa t ing  of carbon and t h e i r  homogeneity w a s  
0 

analyzed wi th  a Mac Elec t ron  Microprobe. 

. .  

*suppl ied  by Roy S .  Clarke,  Smithsonian I n s t i t u t e  
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Elec t ron  Microprobe Procedures 

Condit ions of opera t ion  f o r  t h e  e l e c t r o n  micro- 

probe f o r  t h e  major elements s t u d i e d  a r e  shown i n  Table I .  

Three d i f f e r e n t  procedures w e r e  used. A gene ra l  

.. . . 

obse rva t ion  of t h e  homogeneity w a s  ob ta ined  by t ak ing  

photographs of t h e  X-ray f luo rescence  of t h e  var ious  

elements when t h e  t e k t i t e  samples w e r e  scanned wi th  t h e  

e l e c t r o n  beam t o  produce a raster. 

A second technique was t o  u s e  a ' 'spot' ' and "Step 

scan" across t h e  sample i n  steps of l o p  u n t i l  (u sua l ly )  

100 readings  w e r e  taken.  The c o e f f i c i e n t  of v a r i a t i o n  

was compared wi th  t h e  v a r i a t i o n  from repea ted  count ings 

a t  a s i n g l e  s p o t .  Usually only 1 0  or 20 i n d i v i d u a l  

readings  w e r e  taken.  

The f i n a l  procedure was designed t o  look a t  longer  

range f l u c t u a t i o n s ,  and h e r e  a raster 1 0 ~  x 1 O r . l  w a s  

scanned, and t h e  r eg ion  w a s  counted f i v e  s e p a r a t e  t i m e s :  

Then t h e  raster w a s  moved about  1 mm and t h e  process  

r epea ted .  This  continued u n t i l  t h e  e n t i r e  width of t h e  

sample ($ 1 c m )  was t r ave r sed .  A s i m i l a r  procedure w a s  

c a r r i e d  o u t  by t ak ing  repea ted  sets of readings  wi th  t h e  

raster i n  t h e  same p o s i t i o n .  

Programs were w r i t t e n  f o r  o b t a l n i n g  the means and 

t h e  s t anda rd  d e v i a t i o n s  e i t h e r  of  i n d i v i d u a l  va lues  o r  

of averages of sets of f i v e  va lues .  
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TABLE I 

PROBE CONDITIONS FOR VARIOUS ELEMENTS 
. .  . .  

For ?e 

Flow p r o p o r t i o n a l  counter  w i th  P-10 

L i F  c r y s t a l  

Radiat ion:  K a  = 1.932 A 

25 KV Gun Voltage 

0 .03  m a  specimen c u r r e n t  

Spectrometer  t o  a i r  

N o  s l i t  

Background on pure  C o  specimen 

Suggested peak/background f o r  Fe = 350/1 

For S i  
' Flow p r o p o r t i o n a l  counter  w i th  P-10 

PET c r y s t a l  

Radia t ion :  K a  = 7.111 A 

20 KV Gun Voltage 

0 .03  ma specimen c u r r e n t  

Spectrometer  i n  Vacuum 

N o  slit  

Background on pure  AL specimen 

Suggested peak/background for S i  = 2 6 0 0 / 1  



For AR 

Flow p r o p o r t i o n a l  counter ,  P-10 gas  

KAP c r y s t a l  

Radiat ion:  K a  = 8.320 A 

20 KV Gun Voltage 

0 .03  m a  specimen c u r r e n t  

Spectrometer t o  vacuum 

No slit 

Background on pure  Si specimen 

Suggested peak/background f o r  AR = 2 5 0 / 1  



Resu l t s  

An i n d i c a t i o n  of t h e  composi t ional  v a r i a t i o n  

f o r  a v a r i e t y  of e l e m e n t s  i s  shown i n  t h e  photographs 

of t h e  X-ray f luorescence  a t  a p p r o p r i a t e  wave l eng ths  

when t h e  sample w a s  scanned ( P l a t e  1). 

. The main body of q u a n t i t a t i v e  r e s u l t s  on t e k t i t e  

and s y n t h e t i c  g l a s s  homogeneity are shown i n  Table 11, 

Table 111, Fig. 1 (a  th ru  g)  and Fig.  2 ( a  t h r u  e ) .  

Table  I1 compares t h e  c o e f f i c i e n t  of v a r i a t i o n  f o r  . 

var ious  samples when step-scanned wi th  t h e  c o e f f i c i e n t  

of v a r i a t i o n  f o r  repea ted  counts  i n  t h e  same p o s i t i o n .  

Table  I11 compares t h e  c o e f f i c i e n t  of v a r i a t i o n  

of average of sets of f i ve  counts  from a 1011 x l o p  raster 

which i s  moved, t o  i t s  c a l c u l a t e d  c o e f f i c i e n t  of va r i a t ion  

when s t a t i o n a r y .  
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TABLE I1 

COMPARISON . .  OF COEFFICIENT OF VARIATION, (a /z) FOR 

LOCAL AND STEP-SCANNED ANALYSIS OF TEKTITE 

Aluminum #1 

#2 

S i l i c o n  #1 

# 2  

Iron #1 

# 2  

Aluminum #8 * 

Local 

.022 

.019 

.017 

.023 

.016 

. 0 4 1  

. 0 2 1  

Stepped 

.025 

.043 

.039 

.044 

.032 

.045 

.020 

*Synthe t ic  t e k t i t e  m e i t e d  a t  Case-WRU 
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TABLE I11 

COMPARISON OF COEFFICIENT OF VARIATION 
.. . . .  

d -  

-AVERAGE OF SETS OF FIVE) IN LOCAL POSITION WITH 

COEFFICIENT WHEN RASTER IS MOVED. 

Specimen Local 

Aluminum #1 0.010 

#2 0.009 

Silicon #1 .O. 015 

#2 0.016 

I r o n  #1 0.017 

# 2  0.013 

Moved 

0.030 

0.022 

0.038 

0.070 

0.037 

0.023 

. .  



Figure  1 shows t h e  composi t ional  v a r i a t i o n  wi th  

p o s i t i o n  w i t h i n  a 1 mm d i s t a n c e  f o r  s e v e r a l  e l e m e n t s  

' o n  two ' sec t ions  of a Thailand T e k t i t e .  The average 

va lues  and a normalized 3 5 l i m i t  i s  shown on each of 

the p l o t s .  The normalized va lue  of cr was obta ined  

by t ak ing  t h e  c o e f f i c i e n t  of v a r i a t i o n  i n  t h e  l o c a l  

p o s i t i o n  (Table 11) and m u l t i p l y i n g  it by t h e  mean 

va lue  of counts  f o r  t h e  step-scanned r e s u l t s .  

F ig .  2 shows composi t ional  v a r i a t i o n  wi th  p o s i t i o n  

on a l a r g e r  s c a l e .  

Discussion 

P l a t e  1 shows that t h e r e  is  no g r o s s  composi t ional  

h e t e r o g e n e i t y  of A % ,  S i ,  Fe,  K,. or Ca w i t h i n  t h e  Thai land 

T e k t i t e  t h a t  w a s  examined. The l o c a l  mo t t l ed  appearance 

of ' t h e  photographs i s  necessary t o  permi t  any e v a l u a t i o n  

. f o r  long range non-uniformity. 

The informat ion  i n  Tables I1 and I11 r e v e a l s  t h a t  

. t h e r e  are c o n c e n t r a t i o n  f l u c t u a t i o n s  wi th  p o s i t i o n s  both  

w i t h i n  a s i n g l e  m i l l i m e t e r  t r a v e r s e  (Table  11) and over  a 

much longer  d i s t a n c e  s c a l e  (Table  111). T h i s  i s  r e v e a l e d  

by t h e  f a c t  t h a t  t h e  c o e f f i c i e n t  of v a r i a t i o n  i s  i n v a r i a b l y  

l a r g e r  f o r  t h e  counts  when t h e  sample is moved than f o r  

series of counts  taken  i n  t h e  same p o s i t i o n .  When t h e  

s t e p s  are a t  smal l  i n t e r v a l s  (100 s t e p s  w i t h l n  a mm) Table I1 
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shows t h a t  t h e  average c o e f f i c i e n t  of v a r i a t i o n  i s  

1 .8  t i m e s  g r e a t e r  f o r  the scanned sample than for  a .  

local  p a s i t i o n .  When steps a r e  longe r  (about  1 m 

e a c h ) ,  Table I11 shows t h a t  t h e  c o e f f i c i e n t  of v a r i a t i o n  
- .  

i s  about  2 2/3 t i m e s  g r e a t e r  f o r - t h e  s tepped  r a s t e r  than  

f o r  t h e  s t a t i o n a r y  r a s t e r .  

I f  t h e  counts  are assumed t o  come from a normal 

popu la t ion ,  t hen  t h e  normalized v a r i a n c e s ,  V = 

should be a d d i t i v e .  I n  o t h e r  words, w e  could say:  

- 
'scanned - ' local + V p o s i t i o n  

i s  t h e  var iance  due s o l e l y  t o  concen- where V p o s i t i o n  
t r a t i o n  f l u c t u a t i o n s  w i t h  p o s i t i o n .  

Using Eq. #1 t h e  i n d i c a t i o n s  from Table I1 a r e  

t h a t  t h e  c o e f f i c i e n t  of  v a r i a t i o n ,  (VPosition ) 

t o  c o n c e n t r a t i o n  f l u c t u a t i o n s  w i t h  p o s i t i o n  w i t h i n  a 1 mm 

r eg ion  might be as h igh  as  0 . 0 4  fo r  t h e  elements s t u d i e d .  

This  i s  s l i g h t l y  h ighe r  than r e p o r t e d  by Walter** f o r  

, due 

' 

S i 0 2  and about  t h e  same as he found f o r  A 1 2 0 3 .  

A g lance  a t  t h e  f i g u r e s  shows q u a l i t a t i v e  suppor t  for  

t h i s  premise.  F ig .  2b shows what appears  t o  be a f l u c t u a t i o n  

of A 1 2 0 3  c o n t e n t  w i t h  an i n t e n s i t y  of about  1 0 %  of t h e  

average concen t r a t ion  and a s c a l e  of about  250-300~ .  F i g u r e s  

IC and I d  can be i n t e r p r e t e d  a s  showing a f l u c t u a t i o n  of 

. s i m i l a r  magnitude. Since t h e  i r o n  counts  always remain 

w i t h i n  t h e  3 u l i m i t s ,  i t  i s  less c e r t a i n  whether t h e  v a r i a -  

t i o n s  shown on F ig .  2 e  and 2f a r e  due t o  f l u c t u a t i o n s  wi th  

p o s i t i o n  o r  j u s t  un re l a t ed  no i se .  

* L. Walter, ' T e k t i t e  Compositional Trends and Experimental  
Vapor F r a c t i o n a t i o n  of S i l i ca t e s  NASA Report x-641-67-221 
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The d a t a  i n  Table I11 and r e s u l t s  i n  F i g . 2  

more convincing i n  demonstrating t h a t  concent ra t ion .  

f l u c t u a t i o n s  wi th  p o s i t i o n  do e x i s t .  I t  i s  n o t  c e r t a i n ,  

however, whether t h i s  g r e a t e r  c e r t a i n t v  i s  p r i m a r i l y  due 

t o  t h e  use  of sets of f i v e  readings  which tend  t o  diminish 

are 

or t h e  f a c t  t h a t  
loca l  

t h e  va lues  of compared w i t h  

l a r g e r  d i s t a n c e  scales a r e  involved.  

t h e  d a t a  p a r t i c u l a r l y  i n  2 e  and 2d sugges t  concen t r a t ion  

f l u c t u a t i o n s  of + ( 0 . 0 5  x 72%) = * 4 %  with  a scale of 

perhaps 0 .5  c m .  

I n  e i t h e r  even t ,  

/ 

- 

The r e s u l t s  (Table  I1 and Fig .  l g )  show t h a t  t h e  

aluminum v a r i a t i o n  w i t h  p o s i t i o n  i n  t h e  s y n t h e t i c  t e k t i t e  

made a t  Case-WRU i s  s l i g h t l y  less than  t h e  n a t u r a l  samples. 

While t h e  d a t a  is not y e t  of s u f f i c i e n t  p r e c i s i o n  t o  

a l l o w  us t o  i n t e r p r e t  t he  r e s u l t s  r i g o r o u s l y  i n  t e r m s  of 

a q u a n t i t a t i v e  d e s c r i p t i o n  of t h e  homogeneity, it seems 

c l e a r  t h a t  t h e  t e k t i t e s  a r e  n o t  p e r f e c t l y  homogeneous. 

t h e  o t h e r  hand, t h e  f l u c t u a t i o n s  i n  concen t r a t ion  do 

On 

appear  t o  be of r a the r  modest i n t e n s i t y .  
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PLANS FOR FUTURE WORK 

I n  o r d e r  t o  draw conclusions regard ing  p o s s i b l e  

o r i g i n s  of t ek t i tes ,  four  s e p a r a t e  p i e c e s  of informat ion  

a r e  needed: 

i a proposed o r i g i n  inc lud ing  mine ra l s  and 

t h e i r  s p a t i a l  d i s t r i b u t i o n  

an e s t i m a t e  of deformation dur ing  o r i g i n  ii 

iii a measure of concen t r a t ion  f l u c t u a t i o n s  i n  

t e k t i t e  

i v  an  e s t i m a t e  of d i f f u s i o n  c o e f f i c i e n t s  

For i t e m s  i . a n d  ii w e  need o u t s i d e  h e l p .  I t e m  iii 

To improve has been t h e  s u b j e c t  of most of t h i s  r e p o r t .  

on t h i s  w e  need a b e t t e r  exper imenta l  des ign ,  and it i s  

expected t h a t  w i t h  t h e  he lp  of our  mathematics department,  

p a r t i c u l a r l y  P r o f e s s o r  C.  B e l l ,  t h i s  w i l l  be achieved 

. dur ing  t h e  nex t  s i x  mon.ths. 

For  i t e m  i v  we need t o  s t a r t  w i t h  g l a s s  m e l t s  t h a t  

. a r e  free from bubbles i n  o r d e r  t h a t  convect ion due t o  

bubble  motion w i l l  n o t  d i s t o r t  t h e  r e s u l t s .  

w e  a r e  p lanning  longer  t i m e  mel t ing  experiments i n  s i l i c a  

a t  15OOOC (up t o  300hours) o r  i n  g r a p h i t e  o r  r e f r a c t o r y  

metals a t  h ighe r  temperatures .  

A t  p r e s e n t  

D i f fus ion  couples  from g l a s s e s  of d i f f e r e n t  composi- 

t i o n s  i n  t h e  range of t e k t i t e  g l a s s e s  w i l l  be given d i f f u s i o n  

annea l s  a t  va r ious  t i m e s  and tempera tures .  



2. SELF-DIFFUSION I N  K,O-SrO-SiO, SYSTEM 

The fol lowing r a d i o a c t i v e  i s o t o p e s  are obta ined  

by the neutron i r r a d i a t i o n s  of a K O-SrO-Si02 g l a s s :  
2 

TABLE I V  

I so tope  Half L i f e  

2 . 6  h 31 (1) S i  

( 2 )  K 4 2  1 2 . 4  h 

(3)  ~r~~~ 

(4). S r  

( 5 )  S r  

85 

8 7m 

89 . S r  

70 m 

6 4  d 

2.8 h 

51  'd 

Radia t ion  emi t ted  

1.47 meV 6 -  Q 9 9 . 9 7 %  
1 . 2 6  m e V y  Q 0.03% 

- 
3.56 m e V B  82% 
2 .04  meV 6 - I  

1 .51  m e V y  Q 18% 

0.225 meV y Q 85% 

0.513 m e V y  ~ 1 0 0 %  . .  

0.39 m e V y  1 0 0 %  

1 0 0 %  1 . 4 6  m e V  B 
- 

87m and The t a b l e  i n d i c a t e s  s u i t a b i l i t y  of K S r  42 

Sr85 f o r  s e l f - d i f f u s i o n  s t u d i e s  

S r  where a s h o r t - l i v e d  and a long- l ived  i s o t o p e  e m i t t i n g y  

p a r t i c l e s  are produced. y p a r t i c l e s  are easy t o  c h a r a c t e r i z e  

and do n o t  p r e s e n t  any d i f f i c u l t i e s  w i th  regard  t o  t h e i r  

count ing.  

p a r t i c u l a r l y  i n  case of 

The s h o r t  h a l f  l i f e  of Si3 '  and t h e  f a c t  t h a t  the 
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dominant r a d i a t i o n  f r o m  t h e  decay i s  B p a r t i c l e s  cause 

cons ide rab le  d i f f i c u l t i e s  i n  t h e  d e t e c t i o n  of Si31. Thus, 

d i f f u s i o n  annea ls  c a n  only be c a r r i e d  o u t  f o r  s h o r t  pe r iods  

and techniques f o r  s e p a r a t i o n  from t h e  B p a r t i c l e s  of K 

and Sr8' have t o  be  employed. 

4 2  

* .  

D i  f f us i o n  Couple : a d i o a c t i v e  g lass  d i s c  'b' 

Non-radioactive on- rad ioac t ive  glass  d i s c  ' c '  
g l a s s  d i s c  ' a '  Fig.  3 

The type  of d i f f u s i o n  system used i s  shown i n  F ig .  3 

and i s  t h e  usual 'unidimensional  sandwich couple '  desc r ibed  

by Crank. (§2.23. ,  Mathematics of D i f fus ion ,  Oxford P r e s s ) .  

Experimental  procedure 
0 .  

A glas 's  of nominal composition 20% K 0, 20% SrO, 60% 

SiOz ( w t  % )  w a s  melted i n  an e lec t r ic  fu rnace  t o  o b t a i n  about  

1000  g of s eed - f r ee  homogeneous g l a s s .  

2 

C y l i n d r i c a l  d i s c s  of 8.45 mm d iameter  w i th  f l a t  f a c e s  

po l i shed  w e r e  p repared  f r o m  t h i s  s t o c k  t o  correspond t o  

' t h e  d i s c s  ' a ' ,  ' b '  and  I C '  of  t h e  d i f f u s i o n  couple .  ' a '  and 

'c' w e r e  u s u a l l y  3 mm th i ck  whereas ' b '  v a r i e d  between 7 5 ~  

t o  300r.l, t h e  choice  being dependent upon t h e  o b j e c t i v e  of 

t h e  p a r t i c u l a r  experiment on hand. 
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D i s c  'b' w a s  made r a d i o a c t i v e  a f t e r  exposing t o  a 10. 1 3  nv 

thermal  neutron f l u x  f o r  4-6 hours .  The d i f f u s i o n  couple 

w a s  enclosed i n s i d e  a c l o s e - f i t t i n g  s t ee l  box t o  main ta in  
... . ' 

i t s  geometry, and i n s e r t e d  i n t o  a furnace  a t  t h e  d e s i r e d  

temperature ,  he ld  for a s p e c i f i e d  t i m e ,  removed and r a p i d l y  

cooled t o  room temperature.  

The specimen w a s  machined on a jeweller's l a t h e  t o  

remove t h e  o r i g i n a l  c y l i n d r i c a l  s u r f a c e  and t o  expose t h e  

d i f f u s i o n  zone by removing m o s t  of t h e  d i s c  I C ' .  

P rog res s ive  e tch ing  w a s  then  c a r r i e d  o u t  wi th  a 5% H F  

s o l u t i o n  t o  d i s s o l v e  l a y e r s  pe rpend icu la r  t o  t h e  d i f f u s i o n  

d i r e c t i o n .  The p o s i t i o n  of t h e s e  l a y e r s  w a s  recorded wi th  

a d i a l  i n d i c a t o r  t o  an accuracy of  1 . 2 5 ~ .  

y a c t i v i t y  i n  t h e s e  s o l u t i o n s  w a s  counted us ing  a 4" 

N a I  (TR) c r y s t a l  i n  conjunct ion w i t h  a 256 channel ana lyzer .  

B a c t i v i t y  w a s  measured by employing a 2" Anthracein c r y s t a l  

and t h e  256 channel  analyzer .  

A f l a m e  photometric de te rmina t ion  of t h e  potass ium.  

c o n t e n t  i n  these s o l u t i o n s  t o  t h e  accuracy of 1% provides  a 

r e l i a b l e  means of determining t h e  th i ckness  of each l a y e r .  

Experiments so  f a r  c a r r i e d  o u t  have enabled measurement 

of D f o r  K and S r  over a range of temperatures .  Where as a 

s i n g l e  experiment y i e l d s  t h e  va lues  of DK and DSr s imultaneously 

by means of y count ing ,  it has  n o t  been p o s s i b l e  t o  o b t a i n  

by means of f3. counting from t h e  same experiment due t o  t h e  
. .  DSi  

i n t e r f e r i n g  B a c t i v i t y  of K . 4 2  

Therefore ,  s m a l l  q u a n t i t i e s  of t h e  same composition of 



. g l a s s  were melted which conta ined  potassium a s  9 9 . 9 7 %  

, K3’ s p e c i e s  (obta ined  from ORNL) .  This  brought t h e  

. a c t i v i t y  of K down by .a f a c t o r  of about  2 0 0 ,  enabl ing  a 

more e f f i c i e n t  s e p a r a t i o n  of Si3I B from t h e  rest .  on 

t h e  b a s i s  of shape of s p e c t r a  and t h e  h a l f  l i v e s .  E r r o r s  

are s t i l l  involved due t o  presence  of Na impur i ty ,  

though it has been p o s s i b l e  t o  o b t a i n  va lues  of D f o r  S i  

w i t h i n  an order ’  of magnitude. 

2 4  

SUMMARY O F  THE RESULTS 

Table V l i s t s  t h e  d i f f u s i o n  c o e f f i c i e n t  va lues  of 

K ,  S r  and S i  over a range of tempera tures .  While none of 

the va lues  have been analyzed f o r  t h e  a s s o c i a t e d  e r r o r s  

(less than  1 0 %  f o r  va lues  >loe9 c m s  /sec, less than  50% f o r  
-9 2 va lues  between 1 0  - 1 0  c m s  /sec) , t h e r e  seems t o  be 

a t  a p a r t i c u l a r  
> Dsi conclus ive  evidence t h a t  D > >  D K S r  

temperature .  Experimental d a t a  from more of such experiments 

i s  y e t  t o  be processed and i s  hoped t o  be ready s h o r t l y  i n  

2 

t h e  form of a Master ’s  t h e s i s .  
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TABLE V 

DIFFUSION COEFFICIENT (cms2/sec) OF POTASSIUM, STRONTIUM 

AND SILICON 

T e m p e r a t u r e  

83OOC 

765OC 

75OOC 

. .  706OC 

66OOC 

58OOC 

DK 

1.6 x 

8.3 x 

7.5 x 

D~ r 

-10 

-10 
6.3 x 10 

5 x 10 

-10 

-11 

-12 

3.3 x 1 x 10 

3.8 x lo-' 2.9 x 10 

4 x 10 2.5 x 10 -10 

D~ i 

. .  



"LATE 1: 

Comnositional Variation of a Thailand Tektite 
(X-ray distribution of elements over the same area of 80u x S O U )  
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